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Works/Peterborough, in the County of North- 
amption, a British Company, do hereby declare 
the invention^ for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following state- 
ment : — 

This invention relates to methods and 
means for mechanically folding a unitary 
elongated sausage-shaped dough piece into a 
formation suitable for accommodation in a 
bread tin for the production of what is termed 
cross-panned " bread (in which the dough 
cells are elongated and have their major axes 
substantially all lying parallel to the minor 
dimension of the bread tin). 

According to the invention an elongated 
dough piece received from a drum moulder or 
other suitable source) is caused to travel on a 
planar path in a direction transverse to its 
longitudinal axis while lengthwise portions 
thereof of substantially equal length are caused 
to experience displacement relative to the 
other portion or portions such that the dough 
piece is given a sinuous folded configuration 
in which the dough piece portions lie in a side- 
by-side arrangement the plan shape of which 
corresponds to the plan shape of a bread tin. 



me invention for a four portion dough piece, 
the configuration of the dough piece is altered 
as follows:— 1. The two end portions of the 
dough, piece are bent in towards positions sub- 
stantially at right angles to the central portions, 
Z, the central portions of the dough piece are 
oppositely bent relative to one another about 
the centre point of the dough piece where- 
by the dough piece receives a sinuous formation 
(e.g., of W-form). In carrying out the invention, 
as set out above, for a three portion dough 
piece, the configuration of the dough piece is 
altered as follows r-^jhe two end portions 
[Price 3f^ 



of the dough piece are bent in towards posi- 
tions substantially at right angles to the central 
portion but to point in opposite directions, and 
A the central portion is caused to be slewed 
with respect to the direction of travel thereof 
while causing the bent-in end portions to 
approach one another whereby the dough piece 
receives a N-shaped formation. If necessary 
thereafter, the sinuously formed (W- or re- 
shaped) dough piece is finally given a lateral 
compression so that the side-by-side dough 
piece portions are contiguous and in substan- 
tial parallelism forming a dough piece corres- 
ponding ; in plan to the plan shape of a bread 
tin It should be understood, however, that in 
both the above modes, stage 2, and the subse- 
quent further compression stage described 
above can take place substantially simultane- 
ously or with an overlapping sequence and that 
during stage ! a degree of lateral compression 

Further according to the invention as set out 
above for the production of a folded four-por- 
tion dough piece, the sequence stages by which 
the configuration of the dough piece is altered 
may be effected by 1, moving the dough piece 
along a path with its length transverse to the 
direction of movement and causing forces to 



Thus, according to one mode of ca^yhig out be arXd mZ^n? ■ ™S f <*<*s to 
e invention for a four portion doul okce ~ -l!*! 0™°°* °. f .** 



piece only to cause them to trail behind the 
central portions so that the end portions are 
bent back with respect to the central portions, 

£rrSi?% n**™** tb -e movement of the 
part-folded dough piece along the path as be- 
fore, causing the centre of the dough piece to 
experience a local retardation relative to the 
central and end portions lying on either side 
thereof whereby the centre of the dough piece 
ends to trail with consequent bendiL-jb of 
the central portions on either side thereof 

• P 10 ^^? of a folded three portion 
dough piece, according to the invention as set 
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. out above, the sequence staged by which the 
configuration of the dough piece is altered may 
be effected by 1, moving the dough piece along 
a path with its length transverse to the direc- 
5 .lion of movement and causing forces^ to be 
applied to the end portions of the dough piece 
to cause one end portion to advance ahead of 
the central portion, and the other end portion 
to trail behind the central portion so: that the 
10 end portions are bent forwardly and back- 
wardly witii respect to the central portion, and 
2, while continuing the movement of the part- 
folded dough piece along the path as before, 
applying a retarding force to the previously ad- 
15 vanc'ed end portion and an accelerating force 
to the previously retarded (trailing) end por- 
tion of the part-folded dou^i piece to cause 
the centre portion of the part-folded _ dough 
piece to slew 3 while simultaneously causing the 
20 end portions to approach one another, so that- 
the folded dough piece assumes an N-shaped 
configuration. 

Apparatus for carrying out the invention as 
set out in the two preceding paragraphs may 
25 comprise a moving conveyor surface, means for 
feeding an elongated dough piece thereto and 
transversely thereof at timed intervals, moving 
- surface means, having a speed and direction 
the same as that of the conveyor, superposed 
xq over the central portion of the conveyor and 
adapted with the conveyor surface to grip the 
central portion(s) of the dough piece and in- 
itially maintain the central portion(s) in undis- 
turbed transverse aligmnent with the conveyor, 
35 during the displacement relative thereto of the 
end portions. In the case of a folded four-por- 
tion dough piece, convergent lateral, guides or 
fences or equivalent means are provided to ex- 
tend along at least a substantial extent of the 
40 superposed moving surface means and adapted 
to engage the end portions of the dough piece 
(i.e. those portions not gripped between the. 
superposed surface means and the conveyor) 
and to retard them so that they trail behind 
45 the central portions and are bent back towards 
positions at right angles to the- central portions. 

Beyond the superposed surface means a 
moving drag post or equivalent member is 
located above the conveyor surface in line with 
50 the centre of the dough piece and carried by 
means which move the post in the same direc- 
tion as the conveyor surface but at a linear 
speed slower than the conveyor surface such, 
that the centre point of the part-folded dough 
55 piece comes into contact with the more slowly 
movrng drag post and is consequently re- 
tarded whereby the centre point of the dough 
piece is caused to trail and the central and end 
portions of the dough piece assume a leading 
60 position relative to the centre point to bring 
about a generally sinuous (W-shaped) configu- 
ration of the dough piece. 

In the case of a folded three-portion dough 
- piece, a pair of driven guide bands are located 
65 one at each side of the superposed moving sur- 



face means and disposed so that the plane of 
each band surface is vertical; one band is driven 
to have a surface speed slower than that of the 
conveyor so as to retard the end portion of the 
dough piece in contact therewith to cause it to 70 
swing and trail behind the advancing central 
portion and the other band is driven to have a 
surface speed faster than that of the conveyor 
so as to advance the end portion of the dough 
piece in contact therewith to cause it to swing 75 
ahead of the advancing central portion. Both 
-guide bands are disposed so as to converge as 
viewed in plan so as to maintain contact with 
the rearward and forward swinging end por- 
tions of the dough piece which are caused to 80 
approach, the centre line of the conveyor and 
become arranged in parallel therewith. Due to 
the rearward movement of the one end por- 
tion of the dough piece the guide band respon- 
sible for the rearward movement need not 85 
extend as far as the outfeed end of the super- 
posed moving surface means, but the guide 
band responsible for advancing the other end 
portion of the dough piece is required to extend 
substantially in advance of tile outfeed end of 90 
•the superposed moving surface means since 
the faster movement of this end portion will 
cause it to advance ahead of the central por- 
tion controlled by the superposed moving sur- 
face means. From the first mentioned guide 95 
bands the part-folded dough piece is passed by 
the conveyor to between a second pair of 
driven guide bands which also converge in the 
direction of the conveyor movement but which 
are reversed as to the speed at which they are 100 
driven thus, the band of the second pair on 
the same side of the conveyor centre line as 
the slower driven band of the first pair is 
driven faster than the conveyor and the co- 
operating band of the second pair is driven 105 
slower than the conveyor. The effect- of this is 
to cause the centre portion of the dough piece 
to slew by bringing the leading and trailing 
ends of the lateral portions of the dough piece 
into substantial transverse register while caus- UQ 
ing the lateral portions to approach one 
another, so that the dough piece assumes^ art - 
-N-shaped formation. , 

A pair of converging-driven band means 
may also be provided* laterally on each side of 115 
the conveyor- centre line to extend from adja- 
cent thtf-zone of operation of the drag post in 
the case of the four portion device and from a 
"point beyond the termination of the second 
- pair of guide bands in the case of the three por- 120 
tion device, moving substantially in the same 
direction and at the same speed as the conveyor 
for applying lateral pressure to the sinuously 
(W- or N-shaped) formed dough piece to com- 
press it laterally so that the dough piece por- 125 
tions lies in a closely side-by-side, contiguous 
arrangement in substantial parallelism. 

The invention further consists in apparatus 
according to the preceding paragraph, wherein 
further continuous surface means moving in 130 



the same direction and at the same speed as 
the conveyor are superposed over the conveyor 
between the laterally located converging driven 
band means (final compression band means) to 

5 prevent portions of the dough piece twisting 
up or lifting during the lateral, compression by 
the convergent band means. In the case of the 
four portion device the further continuous 
surface means extend forwardly from within 

10 and away from the zone of operation of the 
drag post so as to prevent portions of the 
dough piece twisting up or lifting during the 
central bending thereof about, its centre point 
effected by die drag post. 

15 The folding of the dough piece according to 
the modes and by means of the apparatus as 
set out above may be facilitated by " necking " 
the dough piece at points corresponding to the 
positions at which the folds between the 

20 dough piece portions are to occur so that the 
dough piece prior to folding treatments is 
divided up by the " necks " into the required 
number of equal portions. "Necking" may 
be effected by means of vanes fitted to the 

25 moulder as described in our co-pending British 
Patent Application No. 19000/54 (Serial No. 
794,187). 

In the case of a four portion dough, piece, the 
timing of the feeding of dough pieces to the 

30 conveyor is synchronised with the cyclic posi- 
tion of the drag post, since the dough piece 
must arrive at the zone of operation of the 
drag post not before the drag post has assumed 
a position in advance thereof so as to be over- 

35 taken by the centre of the dough piece. 
According to one form of the invention, the 
means for feeding the dough pieces at timed 
intervals to the conveyor comprise a transverse 
trough into which the dough piece is first 

40 delivered and which has one side in the form 
of a pivotal flap, which opens to discharge the 
dough piece onto the conveyor at the appro- 
priate moment which will result in the dough 
piece reaching the zone of operation of the 

45 drag post at- the correct timing. To this end the 
pivoting of me ilap is._ conveniently effected 
by a rotary cam driven from* the. means driving 
the drag post. ^ ' 

The first moving surface means, superposed 

50 over the conveyor at the zone wherein the first 
stage of folding takes place^ may comprise an 
endless band apron carried on a pair of spaced 
rolls one of which is driven from the main con- 
. veyor drive; its width (i.e., transversely of the 

55 conveyor) is equal to half the length of the 
dough piece and being disposed centrally of 
the conveyor it spans the central portions of the 
dough piece so that two end portions, each 
equal to half the central portion, project on 

$0 either side. The co-acting convergent guides 
or fences, responsible for retarding the ends 
of the dough pieces, may be faced with mat- 
erial, such as polytetrafluoroethylene to pre- 
vent dough adhesion. 

§5 The drag post or equivalent means and the 



means for driving the same may conveniently 
comprise a pair of spaced sprocket wheels 
around which an endless sprocket chain is 
trained. One of the chain links carries the drag 
post so that it extends outwardly from the 70 
chain, the sprocket wheels being so mounted 
and/or the length of the drag post being such 
that the free end of the drag post just clears 
the surface of the conveyor when the sprocket 
chain carries the drag post along its active 75 
(lower) run. As the drag post reaches the end 
of its active run, continued movement of the 
chain link on which it is mounted around the 
terminal sprocket causes the drag post to lift 
clear of the dough piece. It is essential that the go 
timing of this operation is such that the drag 
post must lift clear of the dough piece as the 
central fold is completed so that severance of 
the dough piece at the '"centre is avoided. 

The folding of the dough piece into a sinu- 85 
ous (W) formation due to the retardation of 
the centre of the dough piece effected by the 
drag post, as described above, and consequent 
relative movement of the central and lateral 
, portions on either side, is assisted by the con- 90 
vergent lateral moving surface means, which 
conveniently comprises an endless band, on 
each side of the feed path, passing round verti- 
cal rolls and located close to the surface of 
the conveyor, the active (inward) runs of the 95 
bands being guided to form a convergent 
throat by means of suitably curved backing 
plates. 

In the accompanying drawings : — 

Figure 1 is a schematic perspective view of 100 
one form of dough piece folding apparatus 
according to the present invention 

Figure 2 is a diagrammatic plan of the 
apparatus shown in Figure 1 with some mech- 
anisms omited for clarity, 105 

Figure 3 is a detail on an enlarged scale of 
an ancillary device for use with the apparatus 
according to the present invention. 

Figure 4 is a detail on an enlarged scale of 
another ancillary device for use with the 110 
apparatus according to the present invention, 
and 

Figure 5 is a diagrammatic plan of another 
form of dough piece folding apparatus accord- 
ing to the present invention. n$ 

In carrying the invention into effect accord- 
ing to one mode,, by way of example, with ref- 
erence to the folding of a dough piece into 
four portions (see Figures 1 and 2), an elong- 
ated dough piece 1 produced by, for example, 120 
a drum moulder (not shown) and provided 
with necks 2, 3 and 4 dividing the dough piece 
into four lengthwise portions 5, 6, 7 and 8 is 
delivered to a transverse trough 9 located at 
or towards one end of a conveyor 10. The 125 
trough 19 comprises an inclined fixed plate 11 
and a displaceable fiao 12 secured to a shaft 
13, to one end of which is applied via an arm 
a spring 14 to urge the flap 12 to assume 
normally the position shown in. Figure 1. At 13Q 
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the other end of the shaft 13 is secured a crank 
15 which is coupled by .a link 16 to the upper 
end of a lever 17 pivoted to the fixed struc- 
ture at 18, such that swing movements of the 
5 lever 17 cause or permit trough-opeiiing or 
trough-closing movements, respectively, of the 
flap 12. To effect trough-opening movement of 
the flap 12 at the appropriate times, as des- 
cribed hereafter, a wheel or circular plate 19 
10 has thereon a projecting pin 20 which follows 
an orbital path as the wheel 19 is rotated, 
which is intersected by the lever 17 when 
the flap 12 is in its raised trough-closing posi- 
tion, whereby the wheel 19 and pin 20 act 
15 as a cam to cause the lever 17 to swing and 
pivot the flap 12 at the appropriate moment. 

When the trough 9 is opened as described 
above, the necked dough piece 1 is deposited 
on the surface of the conveyer 10 and is carried 
20 forward by it into a first folding zone indicated 
as A on Figure 2, wherein the two end (lateral) 
portions 5 and 8 of the dough piece 1 are 
caused to be bent backwards relative to the 
centre portions 6 and 7. This manipulation of 
25 the dough piece is effected by converging 
lateral guides or fences 21 with which the end 
(lateral) portions 5 and 8 of the dough piece 
engage and as a result are retarded while the 
dough piece is carried forward by the conveyor 
30 10; the centre portions 6 and 7, however, are 
maintained in undisturbed transverse align- 
ment and travel at the- surface speed of 
the conveyor 10 by the action of a super- 
posed moving surface means 22 comprising 
35 an endless band apron 23 carried on roils 24 
and driven at the surface speed of the con- 
veyor 10, for example, from the conveyor drive 
as described hereafter. The width of the apron 
23 is equal to half the length of the dough 
40 piece 1 and by its central disposition it spans 
the two central portions 6 and 7 of the dough 
piece leaving the end (lateral) portions 5 and 
8 projecting free. The length of the lower run 
of the apron 23 is substantially that of the 
45 first folding zone A. The lateral guides or 
fences 21 may be faced with a material, such 
as polytetrafluoroethylene, to prevent dough 
adhesion. 

The lateral guides or fences 21 have exten- 

50 sion portions 25 which continue into the next 
(second) folding zone B (see Figure 2) wherein 
the centre point 26 (neck 3) of the part-folded 
dough piece 1 is retarded with respect to the 
dough-piece portions 5, 6 and 7, 8 lying on 

55 either side thereof with, the result that the 
previously aligned central portions 6 and 7 of 
the dough piece are bent forwards and towards - 
one another so that the dough piece assumes 
a W-shaped configuration. The bending of 

50 the centre portions 6 and 7 tends to draw the 
lateral portions 5 and. 8 inwardly and this is 
assisted by the guide or fence extensions 25 
being slightly convergent 

The retardation of the centre point 26 of 

$5 the dough, piece is effected by. means of a 



moving drag-post 27 or equivalent means 
which is located above the surface of the con- 
veyor 10 in line with the centre point 26 of 
the dough piece. The drag post 27 is carried 
by linear drive means which comprises an 70 
endless sprocket chain 28 passing around 
sprocket wheels 29 and 30. The drag post 27 
is attached to one of the links of the sprocket 
chain 28 so that it extends outwardly of the 
chain and the sprocket wheels 29 are so dis- 75 
posed and/or the length of the drag post 27 is 
such that the free end of the drag post 27 just 
clears the surface of the conveyor 10, while 
the sprocket chain 28 carries the drag post 27 
along its active (lower) run. The sprocket chain 80 
28 is driven by one of the sprocket wheels 29 
(as described hereafter) so that the linear speed 
of the drag post 27 is slower than that of the 
conveyor 10 (and therefore slower than that 
of the part-folded dough piece 1), so that when 85 
the centre point 26 of the dough piece comes 
into contact with the more slowly moving drag 
post 27, it is consequently retarded and trails 
behind the central portions 6 and 7 (and lateral 
portions 5 and 8) which thereby assume a lead- 90 
ing position whereby the dough piece 
assumes the sinuous (W-shaped) configuration 
shown in zone B of Figure 2. 

As the drag post 27 reaches the end of its 
active run, continued movement of the chain 95 
28 carries the drag post 27 up and around 
the sprocket wheel 30 to lift it clear of the 
dough piece. 

It is essential that the timing of the opera- 
tions in zone B is such that the drag post 27 100 
is lifted clear of the dough piece as the fold 
about the centre point 26 is completed so that 
severance of the dough piece at that point is 
avoided and it is equally essential that the 
drag post 27 enters its active lap as the centre 105 
point 26 of the dough piece 1 arrives below 
the sprocket wheel 29 so that the desired re- 
tardation of the centre point 26 takes place.-- 
while the drag post 27 is traversing its -active 
run. To this end the drive of the, dfag post 27 100 
is timed with respect to, -not^nly the speed of 
the conveyor lO^but also ihe opening of the 
trough 9,anaT the feed of each dough piece 1 
onto the conveyor 10 as hereafter described. 

While it may be possible in some instances H5 
to feed the dough piece as folded in zone B 
into a bread tin, it is preferred to apply further 
lateral compression mechanically to the dough 
piece so that the portions 5,,_ 6 -and 7, -8- - - 
lie in a side-by-side .contiguous and substan- 120 
tially parallel arrangement of generally rectan- 
gular shape corresponding in plan to the plan 
shape of a bread tin. To this end the W-formed 
folded dough piece, on leaving zone B y passes 
into a final zone C (see Figure 2) in which the 125 
dough piece is further laterally compressed by 
a pair of convergent, laterally disposed, driven 
endless bands 31 arranged with their surfaces 
in the vertical plane and passing around verti- 
cal rolls 32 and 33 located with their lower 130 
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ends close to the surface of the conveyor 10. 
The active (inward) runs of the bands 31 are 
guided by additional rolls 34 (see Figure 2) 
or curved backing plates 35 (see Figure 1) to 
form a convergent throat 36 into which the 
folded dough piece is pressed. 

In order to prevent twisting up, lifting or 
budding of the folded dough piece under the 
action of the drag post 27 or during the appli- 
cation of lateral pressure by the convergent 
bands 31 forming the throat 36 3 a pair of 
holding-down aprons (shown only in Figure 
1), comprising endless bands 37 mounted on 
a spaced pair of transverse rolls 38 and 39, 
are located above the conveyor surface to ex- 
tend from within the zone of operation of the 
drag post 27 (zone B) to adjacent or beyond 
the throat 36, the pair of apron bands 37 being 
located one each side of the centre line of the 
conveyor, i.e., one each side of the line of 
movement of the drag post 27. 

In order to erf ect drive of the various moving 
parts of the apparatus at the correct syn- 
chronism and at the required relative speeds, a 
chain drive 40 from a common motor 41 ex- 
tends over a sprocket wheel 42 driving one 
terminal roll 43 of the conveyor 10, round a 
sprocket wheel 44 driving the drag post chain 
sprocket wheel 29 3 and round a sprocket wheel 
45 driving (through spur gearing 46) one of 
the rolls 24 of the first (zone A) superposed 
apron 22. The pair of holding-down aprons 37 
and the convergent (throat) bands 31 in zone 
C may also be driven direcdy or indirecdy 
from the chain 40 via chain 47, shaft 48 and 
bevel gearing 49 for the throat bands 31 and 
via a chain drive 50 taken from the shaft 51 
of the sprocket wheel 30 of the drag post chain 
28 for the aprons 37. 

The pivotal flap 12 of the feed trough 9 is, 
(as described), operated by means of the pin 
20 and wheel 19 driven from the shaft 52 of 
the drag post chain sprocket wheel 29 by chain 
53, but the timing of the operation of the feed 
flap 12 and the drag post 27 can be relatively 
adjusted either by altering the effective posi- 
pon of the pi n 20 on the wheel 19 or by alter- 
ing the point of attachment of the drag post 
27 to its driving chain 28; thus, when shorter 
dough pieces are being handled, the pieces 
overtake the drag post 27 after the latter has 
already travelled forward a suitable distance 
along its active run. 

The dough pieces, after the completion of 
folding, may be automatically panned, Le,, fed 
into the bread tins, by rolling them off the 
end of the conveyor 10 into bread tins (not 
shown) carried by a conveyor (not shown) sit- 
uated in line with and below the conveyor 10, 
the tin feed being controlled by stop means in 
known manner actuated in timed relationship 
to the operation of the drag post and feed 
flao. 

In order to prevent the folded dough pieces 
from turning over as they roll off the end of 



the conveyor 10 a deflector bar 60 see Figure 3 
only, is mounted a short distance beyond the 
conveyor end on a bracket 61 which provides 
means for adjusting the position of the deflec- 
tor bar 60 according to the size of the dough 70 
pieces involved. 

A further additional mechanism, not shown 
in Figures 1 and 2 and only in Figure 4, is a 
dough piece rectifying device. If one end of 
the dough piece 1 sticks in the trough 9, it may 75 
not fall squarely on to the surface of the con- 
veyor 10. To correct this, the rectifying device 
shown in Figure 4 comprises a pivotal flap 
63 preferably curved to correspond with the 
curvature of the dough piece section and 80 
mounted above the surface of the conveyor 10 
just beyond the trough 9. The flap 63 is 
pivoted at 64 and has an arm 65 coupled by a 
link 66 to an arm 67 extending from the flap 
12 of the trough 9 so that when the latter is 85 
lowered to release a dough piece, the linkage 
causes the rectifying flap 63 to swing down 
momentarily into the path of the dough piece 
on the conveyor and square it up, thereafter 
being immediately raised clear of the dough 90 
piece by the action of the trough flap 12. 

The apparatus, according to the present in- 
vention, may alternatively take a form suitable 
for folding dough pieces of other than four 
portions, and in Figure 5 there is shown dia- 95 
^ammatically an arrangement for folding a 
three-portion dough piece. Where the mech- 
anisms are the same or substantially the same 
as for the four portion dough piece apparatus 
described with reference to Figures 1 and 2, 100 
only brief allusion will be made and the refer- 
ence numbers are used. 

Dough pieces 101 (preferably necked at 102 

J T^ define le *g*hwise portions 104, 
105 and 1061 are fed singly to a conveyor 10 105 
and enter a first folding zone A 1 . The centre 
portion 105 comes under the charge of a 
superposed or moving surface means 22 the 
counterpart of that shown in Figures 1 and 2 
On one side of the means 22 is a driven end- 110 
less band 107 adapted to engage the end 
(lateral) portion 104 of the dough piece and on 
the other side of the means 22 is a driven 
endless band 108 adapted to engage the end 
{lateral) portion 106 of the dough piece The 115 
two bands 107 and 108 are arrLged to con! 
verge as shown, but the band 107 is driven so 
as to have a surface speed greater than that of 
the conveyor 10 while the band 108 is driven 

IL^J 0 Ve U^ CQ speed less *«t of 120 
the conveyor 10. The effect of the differential 
surface speeds is to cause portion 104 of the 
dough piece to be bent forward in advance of 
the centre portion 105 and portion 106 to be 
bent backward to trail behind the centre por- 125 
turn 105 Due to the disposition of the Jor- 
taons 104 and 106 when so displaced the 
band 107 extends to a point in advance of the 
means 22, while the band 108 tereninates short 
of the end of the means 22, 
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On leaving folding zone A 1 , the part-folded 
(zig-zag) dough piece is within folding zone 
B\ in which it conies under the action of a 
further pair of driven endless bands 109, 110. 

5, Band 109 is driven at a surface speed of less 
than that of the conveyor 10, while band 110 
is driven at a surface speed greater than that 
of the conveyor 10, i.e., the band speeds are 
reversed with respect to the preceding bands 

10 107, 108. The effect of the differential speeds 
in zone B 1 is to retard portion 104 and accel- 
erate portion 106 of the dough piece with the . 
result that the centre portion 105, no longer 
controlled by the means 22, is caused to slew 

15 as shown so - that the dough piece assumes a 
N-shaped configuration, as shown in Figure 5. 
The bands 109, 110 also converge to effect 
compression of the dough piece and assist the 
slewing of the centre portion 105. 
-.20 At the end of zone B^the folded dough 
. piece may be" loaded direct into a bread tin, or 
further compressed as described ir» Figures 1 
and 2 in. a final zone C. 

WHAT WE CLAIM IS: — 
25 1. Method of mechanically folding a unitary 
elongated sausage-shaped dough piece into 
formations suitable for accommodation in a 
bread tin for the purpose indicated comprising 
causing the dough piece to travel along a path 
30 transverse to its longitudinal- axis while caus- 
ing portions of the dough piece of substantially 
equal length to experience displacement rela- 
tive to the other portion or portions such tihat 
the dough piece- is given a sinuous folded con- 
--"35 figuration and compression such that the 
dough piece portions lie in side-by-side 
arrangement the plan shape of which substan- 
tially corresponds to the plan shape of a 
bread tin, 

40 2.. Method of mechanically folding a unitary 
elongated dough piece as claimed in Claim 1 
into four portions, wherein the displacement 
of the dough piece portions comprise bending 
in the'twG end portions of the dough piece to- 

45 or towards positions substantially at right 
angles to the two central portions and 
oppositely bending the central portions rela- 
tive to one another about the centre point of 
•the dough piece whereby the dough piece re- 

50 ceives a sinuous, compressed W-shaped, con- 
figuration, 

3. Method of mechanically folding a unitary 
elongated dough piece into four portions as 
claimed in Claim 2, wherein -die two end por- 
55 tions of the dough piece are bent in while 
the " disposition and alignment of the two 
central portions are maintained undisturbed, 
the bending of the central portions about the 
centre point of the dough piece taking place 
60 subsequently. 

4.. Method of mechanically folding a unitary 
elongated dough piece as claimed in Claim 1 
into three portions, wherein the displacement 
- of the dough piece portions comprise bending 



in the two end portions of the dough piece to or 65 
towards positions substantialy at right angles 
to the central portion but pointing in opposite 
directions and causing the central portion to 
be slewed with respect to the direction of 
travel of the dough piece while causing the 70 
bent-in end portions to approach one another 
whereby the dough piece receives a sinuous 
compressed., N-shaped configuration. 

5. Method of mechanically folding a unitary 
elongated dough piece as claimed in any of the 75 
preceding claims, wherein the dough piece is 
first folded into sinuous configuration and is 
then given a lateral compression so that the 
side-by-side dough piece portions are contigu- 
ous and in substantial parallelism. 80 

6. A method of mechanically folding a unitary 
elongated ..dough piece as claimed in any of 
the preceding claims^ wherein the bending of 
the dough piece portions is effected by retard- 
ing or accelerating the movement of one or 85 
more of the lengthwise portions with respect to 
the movement of the other portion or portions. 

7. Method of mechanically folding a unitary 
elongated dough piece as claimed in any of 
the . preceding claims, wherein the folded, or 90 

- part-folded dough piece or portions thereof 
are restrained from movement out of the 
planar path travel of the dough piece. 

8. Method of mechanically folding a unitary 
elongated dough piece as claimed in Claim 6 95 
or 7 into four portions comprising applying 
forces to the end portions only of the dough 
piece- to cause them to trail behind the central 
portions so that the end portions are^bent back- 
wardly with, respect to the central portions and, 100 
thereafter, causing the centre point of the 
dough piece to experience a local retardation, 
relative to the central and end portions lying 

on either side thereof whereby the centre point 
of the dough piece trails with consequent 105 
beriding-in of the central portions on either 
side thereof,. 

9. A method of mechanically folding a unit- 
ary elongated dough piece as claimed in Claim 

6 or 7^ into three portions" comprising applying 110 
forces to the end portions of the dough piece 
to cause one end portion to advance ahead of 
the central portion and the other end portion, 
to trail behind the central portion so that the 
end portions axe bent forwardly and back- H5 
wardly with respect to the central portion and, 
thereafter, applying a retarding force to the 
previously advanced end portion and an accel- 
erating force to the previously retarded (trail- 
ing) end" portion of the part-folded dough piece 120 
to cause the central portion to slew while 
simultaneously causing the end portions to 
approach one another so that the folded dough 
piece assumes a N-shaped configuration. 
■ 10. Apparatus for mechanically folding a 125 
^.unitary -elongated dough piece into formations 
suitable for accommodation in a bread tin for 
the purpose - indicated comprising a moving 
conveyor surface, means for feeding elongated 
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dough pieces thereto and transversely thereof 
at time intervals,, means for engaging parts of 
each moving dough piece and for applying 
thereto accelerating or retarding forces while 

5 maintaining the rate of travel of other part(s) 
of the dough piece whereby lengthwise por- 
tions of the dough piece of equal length are 
relatively displaced such that the dough piece 
assumes a sinuous configuration, and means 

10 for displacing, the said other parts of the dough 
piece relative to said accelerated or retarded 
parts so that the lengthwise equal portions of 
the dough piece are further relatively displaced 
and the dough piece assumes a configuration in 

15 which the portions thereof lie in side-by-side 
arrangement, the plan shape of which corres- 
ponds substantially to the plan shape of a 
bread tin. 

11. Apparatus for mechanically folding a 

20 unitary elongated dough piece as claimed in 
Claim 10, whereby the end portions of the 
dough piece are engaged by accelerating or re- 
tarding means while the central portion or por- 
tions are maintained as to disposition, align- 

23 ment and rate of travel. 

12 3 Apparatus for mechanically" folding 
a unitary elongated dough piece as 
claimed in Claim 11, wherein moving surface 
means, having a direction of movement 

30 and surface speed .the same as that 
of the convener surface means, are 
superposed in parallelism with and over the 
central longitudinal portion of the conveyor 
surface means and adapted, with the conveyor 

35 surface, to grip the central portion or portions 
of each dough piece and maintain the same 
in undisturbed transverse alignment and at 
conveyor surface speed during the displace- 
ment relative thereto of the end portions. 

40 13. Apparatus for mechanically folding a 
unitary elongated dough piece as claimed in 
Claim 12 into four portions, wherein con- 
vergent lateral guides or fences are disposed 
one on each side of the superposed moving 

45 surface means and extend along at least a sub- 
stantial extent of the superposed means to 
engage and retard the end portions of the 
dough piece so that they trail behind the 
central portions held between the conveyor 

50 surface and the superposed means and are 
bent back towards positions at right , angles to 
the central portions. 

14. Apparatus for mechanically folding a 
unitary elongated dough piece as claimed in 

55 Claim 13, wherein beyond the superposed sur- 
face means, a moving drag post or equivalent 
member is located above the conveyor surface 
in line with the centre point of the dough piece 
- and -is carried by means which move the post 

60 in the same direction as the conveyor surface 
but at a slower linear speed such that when 
the centre point of the dough piece comes 
into contact with the more "slowly, moving 
drag post, the dough piece is retarded at its 

65 centre point so that the centre of the dough 



piece trails and the central and lateral portions 
of the dough piece assume a leading position 
relative to the centre point to bring about the 
required sinuous, W-shaped, configuration of 
the dough piece. 70 

15. Apparatus for mechanically folding a 
unitary elongated dough piece as claimed in 
•Claim 14, wherein the drag post is carried pro- 
jecting from a link of an endless sprocket chain 
passing around sprocket wheels, one of which 75 
is driven so that the drag post traverses its 
dough piece engaging path in timed relation 

to the arrival of a dough piece thereat. 

16. Apparatus for mechanically folding a 
unitary elongated dough piece as claimed in 80 
any of Qaims 10 to 15, wherein the means for 
feeding dough pieces to the conveyor surface 
means comprises a trough, into which the 
dough pieces are first delivered, aligned trans- 
versely of the conveyor surface at or adjacent 85 
one end thereof, the trough having a displace- 
able side or sides pivoted flap-wise so that the 
trough can open to discharge a dough piece on 

to the conveyor surface, the arrangement be- 
ing such that the opening of the trough can be 90 
timed so as to deposit each dough piece on the 
moving conveyor surface at the appropriate 
^moment which will result in the folding opera- 
tions being timed correcdy where such is 
necessary. 

17 Apparatus for mechanically folding a 
unitary elongated dough piece as claimed in 
Claim 16, wherein dough piece rectifying 
means are provided adjacent the conveyor sur- 
face after the feed trough and comprise a 100 
pivotally-mounted flap, preferably curved to 
correspond with the curvature of the dough 
piece section, normally held i n a raised posi- 
tron above tiie conveyor surface but connected 
by linkage means to the pivotal flap of the 105 
trough so that when the trough opens the 
rectifying flap swings down momentarily into 
the path of the dough piece fed to the con- 
veyor to rectify the same, the rectifying flap 
being lifted clear of the dough piece as soon 110 
as the trough closes. 

18. Apparatus for mechanically folding a 
unitary elongated dough piece as claimed in 
Claim 12 into three portions, wherein a pair 

of driven guide bands are located one at each 115 
side of the superposed moving surface means 
so as to engage the end portions of the dough 
piece, one band being driven at a surface speed 
slower than that of the conveyor surface so as 
to retard the end portion of the dough piece in 120 
contact therewith to cause it to swing and trail 
-behind the centre portion and the other band 
(being driven at a surface speed faster than that 
of the conveyor surface so as to advance the 
end (lateral) portion of the dough piece in con- 123 
tact therewith to cause it to swing ahead of the 
centre portion whereby the dough piece 
assumes a sinuous (zig-zag) configuration. 

19. Apparatus for mechanically folding a 
unitary elongated dough piece as claimed in 130 
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Claim 18, wherein a second pair of driven 
guide bands are disposed in continuation of 
the first mentioned pair but are reversed as to 
their surface speeds such that a band of the 

5 second pair on the same side of the conveyor 
centre line as the slower driven band of the 
first pair is driven at a surface speed greater 
than that of the conveyor surface and the other 
-band of the second pair is driven at a surface 

10 speed slower than that of the conveyor surface 
whereby the centre portion of the dough piece 
is caused to slew and impose on the dough 
piece a N-shaped configuration in which all 
three portions thereof are in a general side-by- 

15 side relationship. 

20. Apparatus for mechanically folding a 
unitary elongated dough piece as claimed 
in any of Claims 10 to 19, wherein the sinu- 
ously folded dough piece is given a final 

20 lateral compression -so that the side-by-side 
portions are contiguous and in substantial 
parallelism. 

21. Apparatus for mechanically folding a 
unitary elongated dough piece as claimed in 

25 Claim 20, wherein the final lateral com- 
pression is applied by a pair of converg- 
ing driven bands located one each side of 
the centre line of the conveyor to provide a 
throat into which the sinuously folded dough 

30 piece is drawn. 



60 



65 



70 



75 



80 



85 
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22. Apparatus for mechanically folding a 
unitary elongated dough piece as claimed in 
Claim 21, wherein a further superposed sur- 
face means is provided over and between the 
pair of convergent (final compression) bands 35 
to prevent the dough, piece portions twisting 

up or lifting during the final compression. 

23. Apparatus for mechanically folding a 
unitary elongated dough piece as claimed in 
Claim 22 and Claim 14 or 15, wherein the 40 
further superposed surface means extend over 

the path of action of the drag post or equiva- 
lent means to prevent the dough piece portions 
twisting up or lifting under the retarding 
action of the drag post. 45 

24. Methods of mechanically folding a unit- 
ary elongated dough piece into formations 
suitable for accommodation in a bread tin for 
the purpose indicated substantially as des- 
cribed. 50 

25. Apparatus for mechanically folding a 
unitary elongated dough piece into formations 
suitable for accommodating in a bread tin for 
the purpose indicated substantially as des- 
cribed with reference to the accompanying 55 
drawings. 
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PROVISIONAL SPECIFICATION 

Improvements in or relating to method's? and 1 meansi for Folding 

Dough Pieces 



We. Bajler Perkins Limited, of Westwood 
Works, Peterborough, in die CoTinty of 
Northampton, a British Company, do hereby 
declare this invention to be described in the 
following statement: — 

This invention relates to methods and means 
for mechanically folding a unitary elongated 
dough piece into a formation suitable for 
accommodating in a bread tin the production 
of what is termed " cross-panned " bread (in 
which the dough cells are elongated and have 
their major axes substantially all lying parallel 
to the minor dimension of the bread tin). 

According to the invention an elongated 
dough piece (received from a drum moulder or 
other suitable source) is caused to experience in 
succession relative displacements of the lateral 
and central portions thereof whereby the con- 
figuration of the dough piece is altered sequen- 
tially as follows: — 1, the two end (lateral) 
portions of the dough piece are bent in towards 
a position substantially at right angles to the 
central portion(s) 3 2, the central portions of 
the dough piece oppositely bent relative to 
one another whereby the dough piece receives 
a sinuous formation (e.g. of W-fonn) and 3, 
the sinuously formed dough piece is compressed 
laterally so that the dough piece portions He 
iii a side-by-side contiguous arrangement in 



substantial parallelism forming a dough piece 
of generally rectanguar shape corresponding 
to the shape of a bread tin. It should be under- 
stood, however, that stages 2 and 3 above can 
take place substantially simultaneously or with 90 
an overlapping sequence and that during stage 
1, a degree of lateral compression may be 
applied to the bent-in end portions of the 
dough piece. 

Further, according to the invention as set 95 
out above, the sequence stages by which the 
configuration of the dough piece is altered may 
be effected by 1, moving the dough piece along 
a planar path with its length transverse to the 
direction of movement and causing forces to 100 
be applied to the end (lateral) portions of the 
-dough piece only to cause them to trail behind 
the rate of movement of the central porrion(s) 
so that the end (lateral) portions are bent back 
with respect to the central portion(s) 2, while 105 
continuing the movement of the part folded 
dough piece as before causing the centre of 
the dough piece to experience a local retarda- 
tion relative to the central and lateral portions 
lying on either side thereof whereby the centre 11C 
of the dough piece _tends to trail with conse- 
quent bending-upT of the central portions on 
either side thereof. 

Apparatus for carrying out the invention as 
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set out in the two preceding paragraphs may 
comprise a moving conveyor surface, means 
tor reeding an elongated dough piece thereto 
and transversely thereof at timed intervals 
5 moving surface means, having a speed and 
direction the same as that of the conveyor, 
superposed over the central portion of the con- 
veyor and adapted with the conveyor surface 
to grip the central portion(s) of the dough 
10 piece and maintain the central portion(s) in 
undisturbed transverse alignment with the 
conveyor, convergent lateral guides or fences 
or equivalent means extending along at least 
a substantial extent of the superposed moving 
« surface means and adapted to engage the lateral 
portions of the dough piece (i.e., those por- 
tions not gripped between the superposed sur- 
face means and the conveyor) and to retard 
them so that they trail behind the central por- 
z« tu>n(s) and are bent back towards positions at 
right angles to the central portions, a moving 
drag post or equivalent member- located above 
the conveyor surface beyond the superposed 
surface means and in line with the centre of the 
Z5 dough piece and carried by means which move 
it in the same direction as the conveyor surface 
but at a linear speed slower than the conveyor 
surface such that the centre point of the part- 
folded dough piece comes into contact with 
30 the more slowly moving drag post and is con- 
sequently retarded whereby the centre of the 
dough piece trails and the central and lateral 
portions of the dough piece assume a leading 
position relative thereto to bring about a gen- 
35 eraUy sinuous (W-^haped) con6guration of the 
dough piece, and converging surface means 

C f te ? j g m ad i aceQt &e zone of operation 
of the drag post and moving substantially in 
the same direction and at the same speed as 
40 lie conveyor for applying lateral pressure to 
the sinuously formed dough piece to compress 
it laterally so that the dough piece portions lie 
m a side-by-side contiguous arrangement in 
substantial parallelism. 
45 The invention further consists in apparatus 
according to the preceding paragraph, wherein 
continuous surface means moving in the same 
direction and at the same speed as the conveyor 
are superposed over the conveyor extending 
M> from within and away from the zone of opera- 
tion of the drag post and between the laterally 
located conveyor moving. surface means to pre- 
vent portions of the dough piece twisting up 
or lifting during the central bending thereof by 
» the drag post and during the lateral compres- 
sion by the convergent surface means. 

The folding of the dough piece according to 
the method and by means of the apparatus as 
set out above may be facilitated by " necking " 
oO the dough piece at points corresponding to the 
positions of the lateral and central folds so 
that the piece prior to folding treatments is 
divided up by the "necks" into four equal 
portions, viz. two central and two lateral 
65 Necking" may be effected by means of 



vanes fitted to the moulder as described in our 
co-pending Patent Application No. 19000/54 
(Serial No. 794,187). ' 

The timing of the feeding of dough pieces 
to the conveyor is synchronised with the cyclic 70 
position of the drag post, since the dough 
piece must arrive at the zone of operation 
the drag post not before the drag post has 
assumed a position in advance thereof so as to 
be overtaken by the centre of the dough piece 75 
According to one form of the inventio£ *e " 
means for feeding the dough pieces at timed 
nuervals to the conveyor comprise a transverse 
trough into which the dough piece is first 
delivered and which has one^in the^m 80 
of a pivotal flap, which opens to discharged ° 
dough piece onto the conveyor at the approp- 
riate moment which will result in the dough 
piece reaching the zone of operation of tie 
drag post at the correct timing. To this end K 
die pivoting of the flap is conveniently effecSd 

5L <EB2 B from * e m ™ Mvias 

rJ?!*?* 1 m ° vins "J*"* means > superposed 
ZL % C ?£ y ° r at zone wherein the first on 

™ band a P~n carried on a pak of 
spaced rolls one of which is driven from the 
mam conveyor drive: its width (i.e ttaS! - 
S. 7 f .^"""SW) « equal to half the 95 

J2Si? JdJ? 1 piece • and beiag 

portion of the dough piece so that two end 
portions, each equal to half the central ™ tbn 
project on either side. In order that Ae aS ion 
can exert adequate pressure on the C 10 ° 
piece, without deforming it radially to grit, it 
above ™ the surface 8 ^the 
conveyor the lower (active) run of the apron 
may be ba cked by a rigid'surface £chTa 105 
Plate. The co-acting convergent guides or 

t II f a f Ple , CeS ' m l y be faced a serial, 

tJS? P °? £ 0r «F™«I«tt means and the U ° 
means for driving the same may convenient 

ST 6 I*?* ° f s P aced ^cket wS 
S ^ ch f a * ^dless sprocket chaS t 
framed. One of the chain links carries the drag 1 1 * 
post so that it extends outwardlTfrom d2 
cham, the sprockets being so mounted a^d/or 

free enfof* £* P ° St such *«£ 
face Sri, 6 P .° St > mt clears ^e sur- 
carrieV Sf*^ Wtm ^ s P ro <*« chain loo 
S A s ^h P ^ g P ° St its active dower) ° 
7%r, i post reaches the end of its 

active lap continued movement of the cha£ 
link on which it is mounted around the tera 

timtl W P1CCe - k that Z " 5 

timing of this operation is such that the «W 

P 1 Tf,]^ dear of dough piece as ^I 
central fold is complete so chaVsev^ce of 
the dough piece at the centre is avoSeT 1 30 



BNSDOCID: <GB 835240A_I_> 



835,240 



The folding, of the dough piece into a sinu- 
ous W formation due to the retardation of 
the centre of the dough piece effected by the 
drag post, as described above, and consequent 

5 . relative , movement of the central and lateral 
portions On- either side 3 is assisted by the con- 
vergent lateral moving surface means, which 
-conveniently comprises an endless band,, on 
each side of the feed path, passing round verti- 
^10 cal rolls 7 and located close to the surface of 
the conveyor/ the active (inward) laps of the 
bands being guided to form a convergent 
throat by means of suitably curved backing 
-plates.. . - 1 . 

15 • : In" order to prevent twisting up, lifting or 
budding of the dough piece under the action 
-of theTdrag post of during the application of 
-lateraTpressure by the convergent bands form- 
ing the throat, a pair of holding-down aprons, 

20 ^comprising endless- bands mounted on a spaced 
pair of transverse rolis 3 are located above the 
conveyor surface to extend from within the 
zone of operation of the drag post to adjacent 
or beyond the throat, the pair of aprons being 

25 located one each side of the centre line of the 
conveyor, i.e. 5 one each side of the line of 
movement of the drag post 

In order to effect drive of the various moving 
parts of the apparatus at the correct synchron- 

30 ism and at the required relative speeds, a chain 
: drive from a common motor, extends over , a 



sprocket wheel driving one terminal roll of 
the conveyor, round a* sprocket wheel driving 
one of the drag post chain sprocket wheels, 

- and round a . sprocket wheel driving 35 
one of the rolls of the first 
(stage 1) superposed apron. The pair of 
holding-down aprons and the convergent 

"(throat) bands may also be driven directly or 
indirectly -from this chain. The pivotal flap of 40 
the feed trough is, (as described), operated by 

-means of a rotary cam driven from the shaft of 

-one of the drag post chain sprocket wheels^ but 
the. timing of the operation of the feed flap and 
the- drag post can be relatively adjusted either 45 
by altering the position of the rotary cam or by 
altering the point of attachment of the drag 
'post to its driving chain; thus, when shorter 

"dough- pieces ■ are being handled, the pieces 
overtake the drag post • after the latter has 50 
already travelled forward a suitable distance 
along its active lap. 

The dough pieces, after the completion of 

^folding, may be automatically panned, ie., fed 
into the- bread tins, by rolling them off the 55 
end of the conveyor into bread tins carried, 
by a conveyor situated in line with and below 

■the folding apparatus conveyor, the tin feed 

" being controlled by stop means actuated in 
timed relationship to the operation of the drag 60 
post : and feed flap. 

MASKS & CLERK 
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/ SHEET ji )is - drawing is a reproduction of 
the Original on a reduced scale. 
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